
STORIES OF HOPE 

The long-awaited artificial pancreas is on the fast 
track, now that two Mayo Clinic endocrinologists 
have teamed to solve the mysteries behind individ-
ual metabolism.

“The technology was described more than 30 
years ago,” says Yogish C. Kudva, MBBS. “Bringing 
together the technologies and the people who can 
connect them in reality took quite some time.”

The artificial pancreas combines a continuous  
glucose monitor, an insulin pump and a pocket-sized 
device with software to automatically adjust insu-
lin delivery to keep blood glucose within a normal 
range. Because every patient is different, the Mayo 
device was designed to learn from the patient’s  
metabolic response to real life.

“The system learns from changes in blood  
glucose,” says Ananda Basu, MBBS, M.D. “What 
happens when the patient eats or is sleeping or 
exercises or is pregnant? The device incorporates 
measurements and fine-tunes how to manage similar situ-
ations. It sounds a bit like science fiction, even to me.”

The human pancreas normally keeps blood glucose 
between 70 and 140 milligrams per deciliter with precise 
release of insulin to convert any amount of any food into 
energy and to compensate for the unpredictable effect of 
stress, hormones and other factors. 

“I marvel at the complexity of the body’s ability to regu-
late blood glucose,” Kudva says. “Metabolism is so compli-
cated that it’s amazing how things go right.” 

In contrast, people with type 1 diabetes often have limited  
success mimicking a healthy pancreas with a regimen of 
blood-glucose testing, insulin, carb counting and exercise. 

According to Basu and Kudva, a person in good control 
of type 1 diabetes probably has blood glucose spanning 
30 to 300 mg/dL.

Designed to maximize control of blood glucose with-
out increasing risk of lows, the artificial pancreas could 
help people with type 1 diabetes lead a normal life – no 
finger pokes for testing, no injections, no worries about 
eating the right amount or going low, no need to calculate  
insulin dosage based on meal size and activity level. 
And, compared to a pancreas or islet-cell transplant, the 
artificial pancreas would not require a lifetime of anti- 
rejection drugs. 

“This could be an affordable way to treat all people with 
diabetes, even type 2,” Kudva says. “It can manage the 

diabetes for you, so you don’t have to worry about all 
the details. Being involved in making life better for people 
with diabetes is great motivation. It’s very fulfilling.”

Kudva and Basu both grew up with diabetes in the 
family and attended medical school in India. They met in 
1993, shortly after arriving in Rochester, Minn., to study 
at Mayo Clinic.

By 2009, they realized that a lack of physiological  
research on type 1 diabetes was stunting progress on the 
artificial pancreas. As co-principal investigators on a new 
effort, Kudva and Basu expedited advances. Tapping into 
techniques developed by Mayo colleagues for measuring 
physiological processes, they created computer simula-
tions of normal glucose metabolism. Additional studies 
measured differences in insulin sensitivity throughout the 
day and the effect of activity on blood glucose. 

Because metabolism is so complex, Mayo partnered 
with an Italian university, world leaders in bioengineer-
ing, on the sophisticated software algorithm needed  
to simulate a functioning pancreas. Physiological  
models of insulin action provide a starting point, but  
information from the patient’s own physiology personalizes  
the programming.

“One of the beauties of physiological studies is that we 
can individualize metabolism,” Basu says. 

Clinical trials begin this year, leading to outpatient trials 
of the refined device in 2014. If it proves safe and effec-
tive, the artificial pancreas could be available by 2016.   

Learn about discoveries made by Association-funded 
studies at diabetes.org/news-research/research.

Researchers Speed Debut of Artificial Pancreas

“The system learns from changes in blood glucose. 
It sounds a bit like science fiction, even to me.”
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Ananda Basu, MBBS, M.D., left, and Yogish C. Kudva, MBBS,  are developing an artificial pancreas.
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